Prenatal hypoxia independent of undernutrition promotes molecular markers of insulin resistance in adult offspring.
Molecular mechanisms predisposing people to insulin resistance are starting to emerge. Altered insulin signaling for hepatic gluconeogenesis and muscle glucose uptake is thought to play a central role. Development under suboptimal conditions is also known to increase the risk of insulin resistance in adulthood. However, the partial contributions of reduced oxygen vs. nutrient delivery to the fetus, two common adverse conditions in utero, to developmental programming of insulin resistance remain unknown. The aim of this study was to determine the effects of developmental hypoxia or undernutrition on the expression of insulin-signaling proteins in liver and skeletal muscle in adult rat offspring. We show that the expression of hepatic phospho-Akt and muscle Akt2 were significantly reduced in offspring of hypoxic, relative to offspring from normoxic or undernourished, pregnancies. Hepatic Akt-1, Akt-2, and PKCζ protein expression was reduced in offspring from both hypoxic and undernourished pregnancies. Muscle GLUT4 expression was decreased in undernourished, and further decreased in hypoxic, offspring. These findings link prenatal hypoxia to down-regulation of components of hepatic and muscle Akt expression in adult offspring. Akt may represent a pharmaceutical target for clinical intervention against the developmental programming of metabolic disease resulting from prenatal hypoxia.